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THE  COTTON  DRYING  MOVEMENT  AND  SOME  PROBLEMS  CONNECTED  WITH  IT 

The  artificial  drying  of   seed  cotton  at   commercial  gins  is  a  compara- 
tively new  development  in  the  cotton  indusbrv.     The  first   successful  mechanical 


l/The  3-year  study  upon  which  this  report  is  based  was  made  possible  through 
the  cooperation  of  operators  of  drier- equipped  gins,  manufacturers  of  cotton 
driers,   and  State  agricultural  extension  specialists  doing  gin  extension  work 
in  the  Cotton  Bolt.     The  manufacturers  provided  up-to-date  lists  of  drier- 
equipped  gins,   the  gin  operators  furnished  data  on  their  drying  operations, 
and  the  State  specialists  assisted  in  collecting   some   of  the   data  the  first 
year  of  the  study.     Reports  were  made  by  .56  percent  of  all  the  drier  operators 
in  1938,  and  by  42  percent  in  each  of  the  2  succeeding  years. 
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driers  made  their  appearance  in  cotton  gins   in  the  late  twenties.      The   Depart- 
ment of  Agriculture  began  to  study  methods  and  equipment  for  artificially  dry- 
ing seed  cotton  in  1926  end  4  years  later   established  the   U.  S.   Cotton  Ginning 
Laboratory  at  Stoncville,   Miss.,  with  facilities  for  testing  cotton  quality  in 
order  to  investigate  thoroughly  the  crying  and  ginning  problems.     Soon  there- 
after the  laboratory  developed  and  tested  the  vertical  drier  for   seed  cotton. 
Several  commercial  ginners  built  and  installed  this  type  of   drier  in  1931  and 
found  it   satis  factor;/.     Manufacturers  of  ginning  machinery '  also  made  vertical 
driers   and  began  tc  develop  ot  ter  types  about  this  time. 

In  1931  only  about   15  gins,   drying  about  30,000  bales  of  cotton,  were 
equipped  with  driers.      Driers  became  so  popular  that  the  number  of  commercial 
installations  increased  to  200  in  1935,   and  the  number  of  new  installations 
since  .that   time  has  been  increasing  rapidly.     By  1940  1,340  gins  were  using 
driers  as  etanaard  equipment  for   conditioning   end  cleaning  seed  cotton  and 
improving  the  grade  of  the  ginned  lint. 

The  rapidly  increasing  number  cf  installations  and  the  widespread  use 
of  driers  under  the   varied  conditions  prevailing  throughout  the  Cotton  Belt 
have  brought  to  thos^  who  use  th^ss  many  problems  in  connection  with  operating 
practices.     The  U.   3.    Cotton  Gi'.'i!.dn£  Laboratory  has  been  carefully  .appraising 
the   results   of  the   drier  movement   la  the    field   sine;  this  mechanical  device 
began  to_  assume  im.poitance   as  a  factor  aff acting  the   quality   and  the  value   of 
the  American  cotton  crop.      As  its  influence  became  noticeable,  unconfi  rmod 
reports  began  to   come  to  the  Department  to  the  effect  that  some   cotton  mills 
were  making  complaints  to  the  shippers  concerning  the   quality  of  dried  cotton. 
It  was  alleged  that  drjang  at  tec  high  a  temperature   caused  unfavorable    spinning 
'results.     Therefore,   the  laboratory  in  1938  intensified  its  efforts  to  dis- 
courage such  faulty  methods  of  operation,    end  took   stops  to  obtain  more  com- 
prehensive data  on  the   results  of   these  practices  as  well  as  to  obtain  informa- 
tion  on  operating  practices,   benefits,    disadvantages,    -and  costs. 

In  addition  to  making  periodic  inspections   of  drying  activities  in  the 
field  to  ascertain  nahether  or  not  the  experimental  results  were  being  repro- 
duced under  commercial  conditions,   the  laboratory  obtained,  through  interviews 
.and  by  mail,   information  direct  from  drier  users  regarding  their  drying  opera- 
tions.    This   3- year  study  was  completed  in  1940.      It  is  the  purpose  of  this 
publication  to  present   a   summary  cf  the  results  obtained,   together  with  related 
information,    so  that  those  concernod;may  have  the  benefit   of  the  experiences 
of  drier  operators,   and  results   of  rccert   experimental  work. 

RESULTS  OF  LABORATORY  TESTS  OF  COTTON  DRIERS 

In  laboratory  tests,   it  was  found  that   drying  green,   damp,    or  wot   cotton 
increases  the  market  value  of  the  ginned  lint  as  much  as  $2.50  per  bale  for 
long  staple  cotton.     This  results  because   of  the  smoother  ginning  .arid  higher 
grade  associated  with   reduction  of  the  moisture  content   of  the   cotton  at  time 
of  ginning.     Staple  length,    on  the   average,   was  preserved  when  the    cotton  was 
dried  at  150°  F.,   but  higher  drying  temperatures  sometimes  resulted  in  ginned 
lint  with  slightly  shorter  staple  length".      In  many  cases,    drying  temperatures 
above  200°  F.   were  associated  with   shortening  the    staple  by  l/32'  to  l/l6  of  an 
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inch.     Fiber  strength  was  not  weakened  by  drying  the   seed  cottons  at  tempera- 
tures up  to  200°  F.,,   but   repeated  passage  of  the  cotton  through  the   drier  at 
high  temperatures  resulted  in  a  weakening  of  the  fibers. 

Spinning  tests  2,/  made  in  the  Department's   spinning  laboratories  over 
a  period  of  years  on  undried  arid   dried  cottons  have   shown  that  temperatures 
a,bove  200°  F.    definitely  resulted  in  weaker  yarns;    but  when  the  recommended 
temperature  of  not  more  than  lo0°  F.  was  used  in  drying,   the  studies  have 
shown  that  the  grade  of  the   cotton  was  definitely  improved  without  a  signi- 
ficant loss  in  strength  of  the  yarn  3/'.      In  tests  with  3  different   cottons, 
aliquot   portions  'of  each  of  which   respectively  were  ginned  in  a  green  and 
damp  condition  and  after  having  been  dried  at  various  temperatures  up  to  and 
including  190°  F.,   the   dried  cotton  produced  yarns  that  were  only  1  percent 
weaker  than  those   spun  from  the  undried  cotton.      Such  a  decrease  would  be 
negligible  from  any  practical  standpoint  in  the  processing  of  cotton.     The 
benefits  from  drying  were   reflected  in  lower  waste  renoved  by  the  picker  arid 
carding  machinery;   and  the  difference  in  waste  removal  was  about  as  much  as  the 
average   difference  between  Middling  and  Strict  .Middling   cofeton. 

Results  of  a  recently  completed  2-year  study  of  seed  in  storage   showed 
that  the  artificial  drying  of  green,    damp,    or  wet   cotton  at  gins  has  no  last- 
ing effect  on  seed  temperature  or  moisture  content,  but   that  it   slightly  in- 
creases gcrminativo  properties  and  retards  the  development  of  free  fatty  acid  ij . 

TYPES  OF  DRIERS  IN  USE 

In  addition  to  the   vertical  tower  dri^r  extensively  used  in  the   Cotton 
Belt   several  other  designs  arc  widely  employed.     These  include  the  unit  extrac- 
tor-cloancr-feedcr   system,    the  multiple    conveyoi^disiributor  drier,    the  vertical 
tower  and   spiked-drum  cluanor-drior,    the    ribbon- conveyor  cleaner-drier,    the 
paddle-wheel- drum  cleaner- drier,    and  the  multiple- cylinder  axial-flow  air-line 
drier   (fig.    l) .      Various   combinations   of  these   drying  units  are    sometimes   cm- 
ployed  to  obtain  increased  exposure  of  the   cotton  to   hot   air  and  effective 
drying  at  low  temperatures. 

REGIONAL  DISTRIBUTION  OF  DRIER-EQUIPPED  GINS 

The  rate  of  installation  of  cotton  driers  in  the  Cotton  Belt  since  1931 
has  been  influenced  by   the  Intensity  of  the  seed  cotton  moisture  problem  in  the 


2/  These  spinning  tests  wore  conducted  at  the  Department's  spinning  laboratory 
at  Clomson,  S.  C,  under  the  supervision  of  M.  E.  Campbell,  Senior  Cotton 
Te chnologi st ,  Agri cult ural  Market  ing  Se rvi  c  e . 

3/  Campbell,  Malcolm  E.,  Some  spinning  test  results  of  interest  to  cotton  manu- 
facturers.  Agr.  Mktg.  Serv.,  June  1940  (Mimeographed.) 

kj   Rusca,  Ralph  A.,  and  Gerd.es,  Francis  L.,  Effects  of  artificially  drying  seed 
cotton  on  certain  quality  elements  of  cottonseed  in  storage.   U.S.  Dcpt.  Agr., 
Agr.  Mktg.  Serv.   (In  process  of  preparation  for  publication.) 
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different  regions  as  well  as  the  volume  of  ginning  (fig.  2).   The  first  several 
years  after  the  cotton  drier  was  placed  on  the  market  found  most  of  the  driers 
installed  in  areas  adjacent  to  the  Mississippi  River  and  along  the  Gulf  Coast 
of  Texas  (tables  1  and  2).   This  situation,  however,  has  changed  in  the  last 


ible  1. — Number  of  cotton  gins  in  the  United  States 

with  driers,  1935-40 


quipped 


State  and  group  of 
States 


Gins  equipped  with  driers 


1935 

1936 

1937 

1938 

19-39 

Number 

1940 

- 

Number 

Number 

Number 

Number 

Number 

Alabama 

14 

14 

23 

38 

66 

83 

Florida 

0 

0 

0 

.  1 

3 

3 

Georgia 

6 

6 

13 

17 

32 

59 

North  Carolina 

0 

8 

17 

19 

21 

32 

South  Carolina 

4 

10 

31 

41 

57 

72 

Virginia 

1 

1 

1 

1 

1 

1 

Southeastern 

States 

31 

39 

85 

117 

180 

250 

Arkansas 

30 

37 

69 

86 

121 

156 

Illinois 

0 

0 

0 

0 

2 

2 

Kentucky 

2 

2 

Q 

3 

4 

4 

Louisiana 

23 

36 

72 

124 

166 

181 

Mississippi 

26 

44 

101 

144 

132 

223 

Missouri 

17 

23 

45 

62 

96 

128 

Tennessee 

0 

3 

6 

9 

21 

29 

Central  States 

100 

145 

296 

428 

592 

723 

Arizona 

1 

1 

2 

/ 

0 

9 

11 

California 

12 

23 

40 

46 

48 

56 

New  Mexico 

0 

0 

0 

q 

3 

8 

Oklahoma 

6 

7 

g 

9 

10 

22 

Texas 

50 

66 

131 

199 

231 

270 

Southwestern 

States 

69 

97 

181 

263 

301 

367 

All  States 

200 

281 

562 

308 

1,073 

1,340 

Data  based  on  survey  by  the  Agricultural.  Marketing  Service,  of  cotton  gins 


equipped  with  cotton  driers. 


3  or  4  years,  as  ginners  in  all  States  have  found  it  necessary  or  to  their  ad- 
vantage to  use  driers.  The  largest  percentage  of  active  gins  so  equipped  is 
still  in  the  Mississippi  Valley  or  Central  States,  partly  because  of   the  humid 
conditions  prevailing  in  that  region  and  partly  because  ginning  methods  there 
seem  to  be  more  up  to  date  than  in  some  of  the  other  sections. 
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Table  2. — Percentage  of  cotton-gins  in  the  United  States  equipped 

with  driers,  ±£35~40    '■■>." 


State  and  group  of 
States 


Gins  equipped,  with  driers 


1935 


1936 


1937 


1933 


1939 


1940 


Alabama 

Florida 

Georgia 

North  Carolina 

South  Carolina 

Virginia 

Southeastern  States 

Arkansas 
Illinois 
Kentucky- 
Louisiana 
Mississippi 
Missouri 
Tennessee 
Central  States 

Arizona  . 
California 

New  Mexico 

Oklahoma 

Texas  • 

Scuthwe  st  ern  Stat e s 

All  States 


Percent  Percent   Percent  Percent  Percent  Percent 


7.4 
8.1 
4.o 

3.9 
8.2 
1.7 

6.0 


13.7 
66.7 
36.4 
29.8 

17.4 
69.6 

6.9 
19.8 

20.4 

55.4 

19.5 

3.3 

9.0 

9.5 
U.5 


1.1 

1.1 

1.9 

3.1 

c.    n 

s  *   1 

0.0 

0.0 

0.0 

2.1 

7.3 

0.4 

0.4 

0.9 

1.3 

2.5 

0.6 

0.8 

1.8 

2.2 

2.6 

0.4 

0.9 

2.9 

M-.2 

6.1 

1.1 

1.2 

1.2 

1.4 

1.7 

0.6 

0.8 

1.3 

2.6 

4.2 

2.7 

3.2 

5.9 

7.5 

10.6 

0.0 

0.0 

0.0 

0.0 

66.7 

22.2 

20.0 

30.0 

27.3 

36.4 

3.6 

5.6 

10.9 

19.3 

26.5 

2.0 

3.3 

7.4 

10.7 

13.3 

11.3 

14.6 

26.2 

37.1 

5(->.B 

0.5 

0.7 

1.4 

2.1 

5.0 

2.7 

3.9 

7.8 

11.4 

16. 0 

2.2 

2.1 

3.6 

11.1 

17.6 

16.9 

27.1 

33.1 

46.0 

48.0 

0.0 

'    o.o  - 

ChO 

7.0 

7.1 

0.7 

1.0 

1.1 

1.3 

1.5 

1.5 

2.0 

4.0 

6.3 

7.6 

1.6 

2-3 

4.3 

6.5 

7,7 

1.6 


2.2 


4-»4 


o.b 


9.0 


Data  based  on  survey  by  the  Agricultural  Marketing  Service, of  cotton  gins 
equipped  -vdth  cotton  driers. 


It  is  noteworthy  that  the  number  of  driers  in  arid  regions  such  as 
Oklahoma,  Now  Mexico,  and  west  Texas  has  about  doubled  during  the  last  2  years 
Under  conditions  of  this  kind. it  has  been  found  that  the  ginners  ordinarily 
operate  the  driers  with  low  heat  and  use  them  as  cleaners,  at  th 
having  additional  neat  always  available  to  increase  the  drying  a 
diately  when  bales  of  green  or  damp  cotton  are  encountered. 


iy 

same  time 
action  immer- 


The  number  of  driers  in  use  has  increased  from  1  drier  per  64  active 
gins  in  1935  to  1  drier  per  9  active  gins  in  1940,   an  increase   of  67O  percent 
In  driers  over  the  5-ycar  period   (fig.   3).     About  20  percent  of  the  gins  in 
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the  Mississippi  Valley  States  were  equipped  with  driers  in  1940  as  compared 
with  6  percent  for  the  Southeastern  States  and  almost  10  percent   for  the 
Southwestern  States,     Missouri,   with  over  two-thirds  of  its  gins  equipped 
with  driers,    showed  the  greatest  proportion  of   drier-equipped  gins   for  the 
cotton-producing  States,      California  was  next,  with  more  than  one-half  of  its 
gins  using  driers.     Soujth  Carolina,   with  3  percent  of  its  gins   employing  dri  r. 
in  1940,   had  the  highest  proportion  of  gins   so   equipped  in  the  Southeastern 
States,   and  the  indications  are  that  the  number  of  drier  installations  in 
South  Carolina  and  neighboring  States  is  increasing  rapidly. 

GIN  MACHINERY  IN  DRIER- EQUIPPED  GINS 

There  is  a  tendency 'for  the  more  modern  gins  to  be  equipped  with  driers 
, Based  on   surveys  made  throughout  the   Cotton  Belt,    the  percentages   shown  in 
table  3  indicate  that  gins  with  driers  tend  to  have  more   stands  per  outfit 
.than  do  gins  without   driers;   that  they  are  equipped  with  more  elaborate  clean- 
ing devices,,  and  that  they  use  extractor-cleaner-f coders  to  a  greater  extent 
and  big  drum  and  small  drum  feeders  to  a  lesser  extent.      In  the  Southeast, 
driers  are  especially  associated  v:ith  larger-sized  gins   and  with  more   exten- 
sive use  of  overhead  cleaners  and  unit  extractor-feeders.     In  the  Southwest, 
,  most  gins  have  elaborate  overhead  cleaning  systems  but  frequently  it  is  the 
,  practice  to  by-pass  these  units  on  cotton  relatively  free  of  foreign  matter 
and  to   depend  upon  the    drier  in  the   dual  function  of  cleaner  and  conditioner. 
Unit  extractor-cleaner-feeders  usually  complete  the  cleaning  set-up  in  these 
instances,   but  in  some  instances  the  larger-sized  extractor-cleaner-feeders 
are  used  exclusively  in  lieu  of  overhead  cleaning  and  extracting  machinery  in 
this  area. 

•     V0LU1IE  OF  COTTON  DRIED 

A  comparison  of  data  showing  percentages  of  cotton  handled  per  gin  in- 
dicates that  the  larger  and  more  modern  gins  are  being  equipped  with  cotton 
driers.      In  1938  approximately  6,6,  percent  of  the  active  gins  were  drier- 
equipped  and  these  gins    conditioned  8,4  percent  of  the  total  crop.      In  1940, 
11,5  percent  of  the  gins  with  driers   conditioned  14.2  percent  of  the  crop 
(table  4).      In  other  v.rords,    the   average   drier-equipped  gin  processed  more; 
cotton  than  the  average  gin  without  a  drier. 

The  gins   equipped  with  driers  are   doing  an  increasing  volume   of  busi- 
ness each  year.      For  both  1939  and  1940,    greater  increases  arc    shor.Ti  in  the 
percentage   of  the  total  crop  dried  than  in  the  increases  in  the  percentage 
of  gins   equipped  with  driers.      This  could  be  an  indication  that  the   farmers 
prefer  to  have  their  cotton  handled  by  gins   equipped  with   driers,   and,   there- 
fore,   send  more  of  it  to  gins   so   equipped. 

It  is  natural  that,    since  a  larger  proportion  of   the  gins  in  the   Central 
States  are  equipped  with  driers,   a  larger  proportion  of  the  crop  in  this   area 
than  in  any  other  area  would  be  processed  through  driers.      In  1940,    29  percent 
of  the   green,    damp,    or  wot    cotton  and  19  percent   of  the   dry  cotton  were   con- 
ditioned at  the  gins  in  this  region  to  provide  smoother  and  cleaner  ginning 
with  moist   cotton  and  greater  trash  removal  with  the   dry  cotton.     During  this 
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Table  4. — Percentage  of  total  crop  of  cotton  processed  by  driers, 

seasons  193-3-40 


Bales  of  speci 

fied  moisture  condi- 

Gins 

Region 

Crop 
year 

tion  passed  through  the 
Green,  damp,      Dry 
or  wet  bales     bales 

driers 
All  - 
bale  s 

equipped 
wit  h 

driers 

Percent 

Pe-rcent 

Percent 

Percent 

Southeastern 

1938 

5.6 

4.6 

5.0  ' 

2.7 

- 

1939 

6.8 

4.0 

5.3 

4.1 

1940 

11.0 

6.4 

8.5 

6.0 

Central 

1938 

17.0 

10.2 

12.6 

11.4 

1939 

25.1 

14.1 

19.0 

16.2 

1940 

29.0 

19.2 

24.4 

19.8 

Southwestern 

1938 

8.2 

4.8 

6.6 

6,5" 

1939 

8.3 

6.5 

7.7 

7.7 

1940 

12.8 

5.6 

9.8 

9.5 

All 

1938 

11.2 

6.7 

8.4 

6.6 

1939 

14.8 

8.7 

11.5 

9.0 

1940 

17.7 

10.4 

14.2 

11.5 

Data  based  on  survey  by  the  Agricultural  Marketing  Service,   of  cotton  gins 
equipped  with  cotton  driers. 


same,  period,    the  proportion  of  cotton  in  the  Mississippi  Valley  so  conditioned 
was  almost  three  times  that  of  the    cotton  conditioned  in  the  otter -two  areas. 

In  1938,   8.4  percent   of  the    United  States   cotton  crop,   or  one  million 
bales,  was  handled  by  driers,    according  to  estimates  based  on  the    data  obtained 
through  the   survey.     The  proportion  of  the  crop  dried  increased  to  11.5  percent. 
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or  1.4  million  hales,  lis  1939 >   and  to  14.2  percent,   or  1.8  million  bales,  in 
1940.     The   3" year  average  was  1,4  million  bales. 

For  the.    Cotton  Ec.lt  as  a  whole,   the  proportion  of  the  girnings  made  up 
of  cotton  dried  with  heat  was  about  the  sane  for  1933  and  1939,   or  about  60 
percent,   but  it  increased  to  67  percent  in  1940   (table    5). 

Tabic  5. — Percentage  of  bales  of  specified  moisture   condition 
passed  through  the  drying  equipment,    seasons  193---40 


Bales  pa&Sfd.  through  the   drying  equipment^  Bale s 

Crop             Green,    damn,  by-passed 

*     year      or  wet  bales    Dry  bales      Ail  bales the 

With  Without  kith  Without  With  Without  drier 

heat  heat     heat  heat  heat  heat^ m _  _ 

~lj$^  fcfei  PctT  Pct^  '  £ct7 "' 

40    15  76  16  8 

27    20  67  22  _  11 

29    22  75  23  2 

36    22'  67  23  10 

.  23.   22  66  23  31 

26    14  78  16  6 

11    17  40  18  42 

18    10  43  11  46 

11    15  51  16  33 

29    20  60  21  19   . 

24    18  59  19  22 

22    16  67  17  16 


Southeastern 

1938 

1939 

1940 

Central 

1933 

1939 

■ 

1940 

South we  s t  e  r n 

1938 

1939 

1940 

All 

1933 

1939 

1940 

x  e  l.  . 

Pet. 

36 

1 

40 

2. 

46 

1 

31 

1 

38 

1 

50 

2 

29 

1 

25 

1 

40 

1 

31 

1 

35 

1 

45 

1 

Data  based  on  survey  by  the  Agricultural  Marketing  Service,  of  cotton  gins 
equipped  with  cotton  driers. 
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The 


ather  daring  the  1940  harvesting  season  was  more  rainy  than  during 


ears,    and  therefore  accounted  to  some  extent  for  the  increased 
use  of"  cotton  driers   (table    6).     The  rainfall  during  the  harvesting  season  in 
+he  Southwestern  States  for  each  of  the   3  years  was   substantially  less  ^n 
that  vhicb  occurred  in  the  other  areas,   and  consequently  the  proporcxon  oi  the 
i-comir-  cotton  at  the  drier-equipped  gins  which  had  to  be  conditioned  was 
-;!^nair^ly  less.     The  average  was  slightly  over  two-fifths   of  t re   cotton* 
?or  toVouthwest  as  compared  with  almost  three-fourths  of  the   cottoi 
of  the 


other  two  areas   (table   5; 


Tabic  6. —Average  rainfall  and  number  of   days  with  rain  during  the 
harvesting  months,    seasons  19 3 3- 40  1/ 


Region 


Southeastern 

Central 

Southwestern 

All 


Average  rainfall 


1939 

19  W 

T-v, 

In. 

In. 

11.8 

13.9 

14.3 

11.4 

9.8 

14.8 

4.S 

5.8 

8.7 

9.3 

9.8 

12.3 

Days  with  rainfall  0.01 
inch  or  mere 

No. 


1939 


1940 


Mo. 


27 

29 

29 

22 

23 

27 

13 

17 

22 

21 


23 


27 


tlculated 


from  monthly  climatclogicax  reports  of  individual  States  by 


U.   S.  Weather  Bureau. 
October,   and  November 


Harvesting  s«. 


on  includes  August,   September, 


The  percentage   of   green,  damn,    or  wet  bales  conditioned  by  the  drier- 
.oui^c      ^iC  Increased"f?om  31  percent  in  1933  to   35  percent  in  1939  and  45 
r^ert  in  1943.     The  percentage  of  wet   bales  not  dried  renaxned  stationary  at 
r^crcent       The  percentage   of  dry  bales  exposed  to  heat  decreased  each  year 
and" those  bales  that  passed  through  driers  only  for  cleaning  also  decreased 
slightly. 

&o  nreviou-lv  mentioned,    seasonal  weather  conditions  maybe  responsible 
far  pprt^of  tL   increa'so  in  damp  cotton  received  at  the  gins  over  the   3-year 
Period  o/stuS,bul  there  is   another  aspect  of  the   study  that   should  be  dxs- 
cussed  in  this   connection.     The  rapid   advancement  of  the  cotton  arxer  £Mm 
integral  part   of  the  ginning  system  has,   in  some  ^™?»%*™^/j^ra 
uninformed  as  to  the  true  function  of  the  drier.      The  f^smybe  f  ~ced 
with   the   oroblem  of  persuading  their   customers  to   realxze  that   driers  have  xxmx 
1^   rro     triors  -ore  designed  primarily  for  improving  the  grace  of  green^and 
to^t^rtb^^Souldxiot  be  abused.      It   should  be  emphasized that 
cotton  ca^ott3 ^vested  in  an  excessively  wet   and  trashy  condxtxon  wxth  the 
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expectation  that  artificial   conditioning  methods  td.ll  completely  restore  the 
the  grade  to  a  point   equal  to  that  of   cotton  harvested  in  a  normal,    dry  condi- 
tion.    The   care  with  which   cotton  is  harvested  and  handled,  whether  it  is  to 
be  aried  at  the  gin  or  not,   is   still  of  paramount  importance.         ^ 

DRYING  AIR  TEL5PERATURES  ' 

*  Results  from  the  193$  survey  indicated  that  drying  temperatures  in  some 
sections  were  excessive,   particularly  in  the  Southwest   (table  ?)•     The  average 
temperature  'used  on  wet  cotton  for  ail  States  was  192.    F.   in  1933?   23  percent 
of  the  gins  employing  heat  above  200'    F.    (fig.  4).     The  average  temperature 
for  green  and  damp  -cotton  was  175 °»  13  percent    of  the  driers  being  operated 
with. temperatures  above  200°.     The  average  for  dry  cotton  was  15 3° *   only  2  per- 
cent of  the  driers  employing  temperatures  in  excess  of  200°  F.     However,   20 
percent  of  the   drier-equipped  gins  operated  in  19 33  with  temperatures  on  dry 
cotton  above  175°  F. 

There  was  a  slight  reduction  in  average  temperature  and  number  of  gins 
employing  excessive  heat  in  1939  as  compared  with  1933,   especially  in  the 
Southwestern  States  and  the  Central  States,      In  the  Southeastern  area,  where 
the  increase  in  rainfall  and  the  amount   of  moist   cotton  from  1938  to  1940  was 
greater  than  in  other  areas,  .the   drying  tempo ratu?-es  used  did  not   change  much 
from  one  year  to  the  other.     In  1.940*  the  average  temperature  in  all  areas 
was  higher  than  in  the  previous  year.     This  w?s  undoubtedly  caused  by  the 
increased  proportion  of  green,  damp,   or  -?et   cotton  resulting  from  the  increased 
rainfall  during  the   harvesting  season  of  1940  over  1939.     The  average  drying 
temperatures  used  in  1940  at  all  cotton  gins  reporting  in  the  Cotton  Belt  were 
193°  F.    on  wet  cotton,   173°  on  green  and  damp  cotton,   and  154°  on  dry  cotton. 

It  is  apparent   that    some  operators  are  employing  'drying  air  tempera- 
tures that   are,  in  relation  to  the  moisture  content   of  the   cotton,   too  high 
to  preserve  the  staple   length.     The  drying  temperature  generally  should  not 
exceed  160°  F.  for  the  usual  run  of  green  and  damp  cotton.     A  slightly  higher 
temperature   can  be  used  with  very  wet   cotton,  but  under  no  circumstances 
should  it  exceed  200°,     The  artificial  drying  process   is  not  designed  to  dry 
wet  cotton  completely.     High  temperature  "baked1  the  cotton,   reduces  the  fiber 
strength,   and  injures  the  spinning  quality.     It  is  preferable  to  pass  wet 
cotton  twice  through  a  drier  operated  at  moderate  temperature  rather  than  once 
at  high  temperature.     Repeated  passage  of  dried  cotton  from,  the  gin  overflow 
is  objectionable,   however.      Attention  must  be  given  to  the  temperature  clement 
of  drier  operation  if  the  most   satisfactory  results  are  to  be  obtained. 

SOURCE  OF  MEAT  FOR  DRIERS 

Heat  for  cotton  driers  is   usually  derived  from  one . of  three   sources: 
Steam,  furnaces,   and  waste  heat  from  internal  combustion  engines  5/.     With 
the  latter  it  is  usually  necessary  to  supplement  the  recovered  waste  heat 
with  heat  from  some  other  source  in  order  to  attain  the  higher  temperatures 
sometimes  needed  in  drying  wet   cotton  (fig.    5). 

5/Bennett,   Charles  A.,   Stedronsky,   V.  L. ,  "an~dlfortin7" William  J.,   Sources  of 
heat  for  drying  seed  cotton.     U.   S.   Dept,   Agri.  Misc.   Pub.  No.   385,   22  pp., 
illus . 
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Table  7. — Average  drying  temperature  used  and  number  cf  driers 
operating  in  each  temperature  range,  seasons  1933-40 


8< 

Dutheastern  Region 

Conditi  on 
of 

cotton 

Average 
drying 
temp . 

Driers  operating  in  each  temperature  range 

Crop 
year 

No     Below    150°  to.  176°  to  ■  201°  F. 
heat    150°  F.  175°  F.  200°  F.  and  above 

1938 


1939 


1940 


-938 


1939 


1940 


1938 


1939 


1940 


1938 


1939 


1940 


Wet 

Damp 

Dry 

Wet 
Damp 

Dry 

Wet 
Damp 

Dry 


Wot 
Damp 


Wet 

Damp 

Dry 

Wet 

Damp 
Dry 


Peg.  F. 

189 
178 

157 

188 
174 
152 


192 
131 
155 


190 
175 
153 

1S5 
169 
139 

196 
179 
154 


Wet 

Damp 

Dry 

Wet 
Damp 

Dry' 

Wet 

Damp 

Dry 


Wet 

Damp 

Dry 

Wet 

Damp 

Dry 

Wet 

Damp 

Dry 


193 

175 
160 

187 
165 
151 

203 
177 

157 


192 
175 
153 

185 
171 

147 

198 

178 
154 


Perce 

at 

Percent 

8 

Percen 

0 

10 

0 

3 

27 

17 

21 

41 

•  0 

5 

14 

0 

10 

10 

23* 

38 

0 

3 

23 

.  0 

7 

36 

19 

31 

26 

Cent 

ral 

Region 

5 

16 

4 

•J-J 

33 

18 

34 

29 

0" 

10  - 

'  27 

"0 

19 

44 

20 

"47 

25 

0 

0 

13 

0 

12 

36 

17 

33 

23 

South™ 

z stern  Regior 

i. 

0 

7 

14 

0 

15  - 

37 

22 

26 

27 

0 

10 

20 

0 

21 

40 

32 

23 

27 

0 

7 

11 

1 

24 

28 

39 

21 
jions 

26 

All 

Re; 

3 

7 

15 

O 

13 

33 

10 

21 

31 

0 

9 

21 

0 

13 

39 

21 

40 

26 

0 

6 

'  17 

0 

15 

33 

23 

29 

27 

Percent  Percent 

73  9 
59-  6 
21      0 


65 
50 
19 


20 
___ 

36 
17 

46 

23 

6 

50 
33 
18 

46" 

31 
19 

53 
33 
10 

46 
30 


52 

33 
13 

51 
34 
10 

.49 
36 
16 


16 
8 
5 

22 

13 

4 


14 
o 

17 
9 


20 

14 
.A 

33~ 

17 
6 

17 
6 


35 
19 


23 
13 


19 
9 
3 

28 

16 

4 


Data  based  on  survey  by  the  Agricultural  Marketing  Service,  of  cotton  gins 
equipped  with  cotton  driers. 
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Most  of  the  cotton  driers  utilize  steam  as  the  source  of   heat    (table  3). 
The  data  reveal  that  the  Southeastern  States,   in  particular,   make  extensive 
use  of  stean  boilers,  while   the  S out hwe stern  States  use  furnaces  more  generally 


Table  8. — Percentage  of  gins  using  specified  source   of  heat  for 
drying   cotton,   seasons  1933-40 


Region 


Southeastern 


Crop 
year 


1933 
1939 
1940 


Gins  using  specified  source  of   heat 


Steam 
_heat 

Percerrt 

92 
97 
93 


Furnace 

heat 
Percent 

3 
2 

6 


Engine 
waste  heat_ 
Percent 

6 

1 

1 


Central 


Southwestern 


1938  74  17  9- 

12 
6 

0 
0 
0 

-    !  '  V:  '  7 

6 

4 


Data  based  on  survey  by  Agricultural  Marketing  Service,    of  cotton  gins   equipped 
with  cotton  driers. 


1939  .  - 

65 

23 

1940 

56 

38 

1938 

65 

35 

1939 

70 

30 

1940 

64 

36 

1938 

74 

19 

1939 

74 

20 

1940 

65 

31 

The  general  trend  is  toward  furnaces  because  they  are  more   economical,   the   cost 
of   drying  by  this  means   averaging  about   13   cents  per  bale   as  compared  with  16 
cents  by  steam.      They  have  the   additional  advantage   of  requiring  less  time 
between  firing  up  and  using  the   heater  than  is   the   case  with  steam  boiler  instal- 
lations.     The  percentage  of   gins  using  boilers  as  a   source  of  heat  decreased 
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fro;,  74  to  65  percent  and  those  employing  furnaces  increased  i f^  ^  to  31 
mrcJt  from   '933  to   1940.     The  proportion  of  gins  using  neat  ^xcn,ng.rs  Has 
£crea-d  sli-Htly.     In  1940,   about  two-thirds   of  the  drier-eomppea  gins 
accrcab^a  o.uc-i^  .      xi     u/h   j  ,    „iu.     fnrmpres-   3rd  the   remainder, 

used  steam  as  a  source  of  heat;    three-tentus,  xumaces,   di.u  ha. 

heat  exchangers. 

FUEL  USED  IU.  PROVIDING  HEAT  FOR  DRIERS 

The  tvpe  of  fuel  turned  to  provide  heat   for  st earn  boiler  out fits  has 
navvmed  fairly  constant.      Over  one-half  of  the  toilers  *oro  fired ^ith  coal 
fo-/the--3:  vears  1933-40   (table  9).     When  either   coal  or  wood  is  b^ncC     the 
,ulls   cleaned  fron"\he  seed  cotton  are  often  advantageously  disposed  of  as 


bU 


neiomoirtary  fuc. 


Table  9. -Percentage  of  gins  using  specified  type  of  fuel  for 
each  source  of  heat,  seasons  19 ^-4^ 


Steari  heat  Furnace  heat       Engine  ^°  J^__ 

'U01     ~^r~~^~~^      W38_ 1939    1940   1933   1939    1%0 


Type  o 


Pet.   Pet.    Pet.   PcjU 


PcT.    Pet.   Pct^   Pet.    PcW 


Coal       50     $1      52 
Oil        25     30      23 


2      1      3      4     25      0 


00 


Wood 


12     9     14    75 

11     10      11     0      0 


22     16     S3    42     74 
77     81     3     33     26 

0000 


E^tlTaloTon  survey"  by  Agricultural  Marketing  Service,   of  cotton  gins  equipped 
with   cotton  driers. 

.    „      „  oc  +„  en    -nr-rrr-nt    i  n  1940   over   1933  as  the 
TV-  use   of   gas  increased  from   (j  to  Bl  percent    j.i.  x7^ 

*   ft, vi    f^^,   flirm(.nq     and  <"dl  declined  from  22   ^o  io  poioouo.      -"  ° 
t7Pf  °X    ^  .4  L  tnTrnpidxy  expanding  number  of  rural  comunities  being 
perhaps   caused  oy  the  r.pielj   exp.n,  together   «±th  the    fact  that  gas 

supplied  witn  natural  gas  or  Dutane  o,   ..ce ,  tog  intermittent 

is  n   c3 oarer  and  more  easily  handled  io.^i.,    ana  a.s  ^n.    -^  . 
use   because  it  is  immediately  available. 

FUEL  EXPEIISE  IK  DRYING 

Bv  ^ourcej_of^ieat 

0     -,  +   „™  ir,ip    for  drvin*7  was  relatively  stable 

The  weighted  average  fuel  cost  per  bale   for  ^.P-n  exception  of 

from  area  to   area  and  over  the  3-year  perioa,   witn  the  possxble  except 
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the  cost  in  the  Southwest  in  1938  when  it  was  much  higher  than  in  succeeding 
years"  and  much  higher  than  in  other  areas  in  193-3   (table  10). 

The  3- year  weighted  average  fuel   cost  for  steam  heat  in  the  Cotton  Belt 
was  16  cents,   and  that  for  furnace  was  13  cents,   as  compared  with  a  6-cent 
average  for  engine  waste  heat. 


Table  10. — Fuel  cost  per  bale  for  drying  with  specified  source  of 

heat,    seasons  1933-40 


Region  Crop 

year 


Southeastern  1938 


■yj. 


1940 


* 

~ 

^•..•.MMM*       .--.-.. 

"" "  *"'  ™  '■*■"***• 

Fuel   c- 

iS  ii 

pc 

-■r 

Dale   for 

S] 

jO 

cific 

}d  source 

jofj2gat__ 

sTeam" 

Furnace 

Jv'i(r'i  ne 

heat 
GcTots  " 

— 

_- 

heat 
' Gents 

— 

..... 

waste  he 
Cents  ~ 

.1. 

15 

10 

c 

16 

Ik 

3 

16 

6     • 

20 

-** 

Central 


1933 
1939 
1940 


15 
15 
15 


12 
10 
14 


Southwestern 


1 Q  Q-3 
1939 


14 
14 


20 
12 
11 


All 


1933 
1939 
1940 


16 


16 


15 


14 
11 
13 


Data  based  on  survey  by  Agricultural  Marketing  Service,    of   cotton  gins  equipped 
with  cotton  driers. 
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By.  Drying  Air  Tenperatures 

A  further  analysis  of   the    data  on  fuel  expenses  reported  in  the   3-year 
study  indicates  that  the   average  cost  for    fuel  for  all   sources  of  heat   is   14 
cents  per  bale  for  tenperatures  below  160     F.,   15    cents   for  temperatures 
between  160°-  and  190°,   and  16   cents  for  tenperatures  exceeding  190°  F*      It  is 
to  be  expected  that   fuel  consumption  xvould  be  greater  to  maintain  a  temperature 
of  200"  than  a  temperature    of  150°,    just   as  an  automobile  consumes  more  gaso- 
line per  mile  driven  at  70  than  it  does  at  20  riles  per  hour. 

3y  Pinning  Volume 

It  is  also   natural  to  expect   the    cost   of  the    fuel  used  to  vary  with  the 
volume  of   cotton  ginned.      If  the   volume  of  business  is    such  that  the   drier  is 
not  operated  continuously,  then  the   intermittent  firing  of  the  boiler  or  heat- 
ing of  the  furnace  will  tend  to  use  more  fuel  and  consequently  to  increase 
o  pe  rat  ing   co  s  t  s . 

A   study   of   cost    figures  throughout  the  three   seasons  shevirs  that   fuel 
cost  per  bale   varies  inversely  with  the  volume  of    cotton  dried,   as  brought   out 
in  figure  6.     The   average  cost  of  fuel  per. bale   for  drying  lees  than  100  bales 
is   almost   13  cents,   and   it  gradually  decreases  to  less  than  10  cunts  per  bale 
for   5,000  bales.      The  maximum  number  of  bales  reported   as  being  dried  by  an 
individual  gin  vas   5,300.     Relatively  few  gins,   however,   processed  mere  than 
4,000  bales. 

BENEFITS  ASSOCIATED  WITH  DRYING  COTTON  AT  GINS 

Out   of  the  1,477  drier  reports  received  from,  ginners   during  the  3-year 
period  of  the    study,    1,196   reports,    :;r  31  percent,    Indicated  that  the    drier 
improved  the  grade   of  green,    damp,    or  wet   cotton;  and  650   reports,   or  44 
percent,   that  it  improved  dry  cotton,   presumably  through  its  cleaning  action. 
Less  than  4  percent  of   the  reports   stated  that   the    drier  was  harmful  to  staple 
length,   and  the  predominating  reason  given  in  these  reports  was  excessive 
heat  relative  to  the  moisture   content    of  the    cotton.     Mure  than   500,    or  35 
percent,    of    the   drier  operators  who   reported  volunteered  favorable    ccnm.cnts   on 
the    drier   such  as    (l)    "Driers  are   essential  for  good  ginning;"    (2)    "Driers 
prevent  .chokages;"    (3)    "Driers  are  a  valuable  addition  to   the   gin;"    (4.)    "Driers 
are  very  satisfactory",    etc.      Only  12    operators  made  unfavorable    comments   on 
the  drier. 

Inpjrcascs_  in  Bale  Value 

Confirming  the   results   of   laboratory  tests,  bale  value  increases  for 
wet  and  dry   cottons,   as  established  by  the  ginners  under  actual  operating  con- 
dition0,   definitely  show  the  advantage   of   artificially  drying  see.,    zc-  ton. 
The   average   gain  in  value  per  bale  for  the    3  years,  based  on  reports   Iron  the 
ginners,  was  about   $4.50  on  green,   damp,    or  wet   cotton  and  over  $1  or.   dry 
cotton   (table   11).      According  to   the   ginners,   these  gains 'in  values  are   due 
principally  to   grade  improvements  resulting  from  drying  and  cleaning  green, 
damp,    or  wet   cotton,    and  from  cleaning  dry  cotton. 
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Table  11. — Average  increase  in  bale  value  as  a  result  of  drying, 

seasons   1933-40 


Region 


Southeastern 


Crop 
year 


1933 
1939 
1940 


Bale  value-  increase  for  specified 
mois  tur o  c  ondit  i  on 


Green,  damp, 

PP.  ?;PPl  ^PPPPi 
Dollars 


5.01 
4.79 
4.76 


Dry  bales 
'  Dollars  " 


1.44 

1.08 


Central 


193S 
1939 
1940 


5.34 
4.29 
4.42 


1.44 

1.30 


Southwestern 


1938 
1939 
1940 


/V- 


o    Li. 


i   A  8 


1.03 
1.10 
1.43 


All 


1938 
1939 
1940 


4.90 
4.37 
4.19 


1.28 
1.29 
1.28 


Data  based  on  survey  by  Agricultural  Marketing  Service,   of  gins  equipped  ■with 
cotton  driers. 


Monetary  benefits  associated  vith  drying  have  remained  fairly  constant 
from  1933  to   1940,    especially  on  cotton  of  loxv-noisture  content.     The  South- 
eastern and  Central  States,  with  their  relatively  humid  weather  conditions, 
reported  the   greatest  benefits,  while  the  Southwest,  with  its  drier  climate, 
indicated  lesser  ones. 
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It  is  important  tc  note  that  benefits  in  1940  are  the  lowest   of  any  for 
the  3  years.     This  was  to  be  expected  because  of  the  use  of  drying  temperatures 
higher  than  those  of  the  previous  2  years.      This  tends  to  substantiate  labora- 
tory findings  to  the  effect  that  pajdnuni  bale  value  increases  accrue  when 
moderate' heat  is  used  in  drying.     It  is  unnecessary  and  generally  harmful  to  use 
excessive  tenpecat-ures,  

Increases  in  Ginning  Capacity 

The  ginners  consistently  reported  that  improved  ginning  capacity  is 
associated  with  the  drying  of  cotton  at  gins,   especially  of  green,    damp,   or  we| 
cotton.     During  the   3-year  period  of  study,   the  reports  showed  average  ginning 
capacity  increases  of  25  percent    on  moist   cotton  and  4  [percent  on  dry  cotton 
as  a 'result  of  handling  the  seed  cotton  through  the   conditioning   and  drying 
units    (tAhlc  J2), 

In  general,  increases  in  gin  capacity  associated  v&th  drying  do  not  vary 
a  great   deal.     Even  though  the  throe  groups   of  States   differ  widely  in  climatic 
and  harvesting  conditions,   the  average  capacity  increase  was  reported  to  be 
practically  the  same   for  all  the  groups, 

Ginners   say  this   additional  one-fourth  capacity  results  from  fewer 
chokages  and  breakdowns  that  so  often' occur  when  handling   damp  or  wot   seed 
cotton  and  because  the  drier  permits  a  reasonable  increase  in  the  rate  of  feed 
of  the    cotton  to  the  gins  without  increases  in  density  of   the  seed  roils.     On 
the  basis  of  these  reports,    a  4-30  outfit  ginning  30  bales  of  damp  and  wet 
cotton  per  day  before  installing  drying  equipment   can  gin  37-38  bales  in  the 
same  length  of  time  and  with  the  same  operating  cost  for  labor  after  installing 
a  drier, 

Faster   service  and  monetary  benefits  from  drying  should  obviously 
attract  an  increased. volume  of  business.     The  ginners  of  the  Southeastern 
States  reported  in  1940  that  driers  were  responsible  for  an  average  ginniiig- 
volume  increase  of  more  than  225  bales:   those  of  the  Central  States,   ;::ore 
than  240  bales;    and  those  of  the  Southwestern  States,  more  than  440  bales. 

SUMMARY      .  ' 

Cotton  drying  at  gins  is  a  comparatively  recent   practice.     The   first 
concerted  efforts  toward  development  of  drying  equipment  were  put  forth  in 
the  late  twenties.     Through  the  early  concentration  by  the  U.   S,   Cotton  Ginning 
Laboratory,    established  by  the   U,   S,   Depart me'nt  of   Agriculture  at  Stcnevillc, 
iiississippi,   in  1930,   on  problems  of   cotton  drying,  the  Government  process  of 
drying  and  the  vertical  tower  drier  wore  developed.     In  1931*    there  were  only, 
approximately,    15   commercial  cotton  drying  installations  in  the  Cotton  Belt, 
About  this  time  manufacturers  of  gin  machinery  began  to  :;.ke  factory-built 
designs  of  the  tower  driers   and   to   develop  other  types.      So  much  interest  In 
drying  was  shown  by  ginners  that  by  1935  the  number  of   commercial  installa-         | 
tions  had  increased  to  200;   and  each  succeeding  year  drier  installations 
increased  at  a    rapid  rate  until  in  1940  there  were  1,340  gins   so  equipped. 
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Table  12. — Average'  increase ■  in  ginning  capacit y  as  a  result  of   drying, 

seasons  1938-40  ... 


Region 


Crop 
year 


Southeastern  1933 
1939 
1940 


Increase  in  ginning  capacity  for  specified 
liici  st  ure  c  ondit  ion 


Green,    damp, 
or  wet  bales 


Percent 


30 


;>2 


25 


Dry  bale_s 
"  Percent 

8 


4- 


Central 


1933 
1939 
1940 


24 
22 


3 
6 

4 


Southwestern  1933 
1939 
1940 


24 


4 
4 


All 


1938 

1939 
1940 


?f> 


Data  based  on   survey  by  Agricultural  Marketing  Service,    of  cotton  gins   equipped 
with  cotton  driers. 


When  800  driers  were  in. use,    drying  as   a  factor  affecting  the   quality 
and  value  of  the  American  cotton  crop  definitely  assumed  importance.      In  1938 — 
the  year  that  the. million  bale  nark  in  drying  was   reached — the   LI.   3.    Cotton 
Ginning  Laboratory  intensified  its  efforts  to  follow  up  laboratory  develop- 
ments in  the   field  and  launched  a   3-ye,ar  survey  designed  to  provide  comprehen- 
sive information  en  drier  operating  practices,   benefits,    and   costs.      During 
the  3-  years,    operators  of  cotton  driers,  furnished  the   information  desired, 
and  this  was  supplemented  by  field  inspections  to  ascertain  causes  for  problems 
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called  to  the  attention  of  the  laboratory  in  connection  with  operating  prac- 
tices and  their  effects  on  drying  results. 

The  study  revealed  that,    of  the  1,340  drier- equipped  gins  in  the 
United  States  in  1940,    over  one-half  were  located  in  the  Mississippi  Valley 
States  where  the  moisture' problem  is  very  acute  and  vherc  the  ginning  volume 
is  higher  and  the  gins  are  nor e  modern  than  in  sonic  of  the  older   sections 
of   the   Cotton  Belt.      The   drier-equipped  gins  of  that  State   represent   20  per- 
cent of  the  total  number  cf  gins  in  this   area.     In  the  Southeastern  States, 
where  excess  moisture  in  cotton  is  also  a   problem  in  ginning,    only  6  percent 
of  the  gins  wore   equipped  with   driers  in  1940.      In  the  Southwestern  States, 
10  percent   of  the  gins  were   so  equipped  that  year.     More  than  one-half  of  the 
California   gins   operated  driers  in  1940. 

In  193S,   8.4  percent  of  the  United  States  cotton  crop,    or  1  .million 
bales,   were  handled  by  driers.      This   increased  to  11.5  percent,    or  1.4  million 
bales,   in  1939,   and  to  14.2,   or  1,8*. million  bales,   in  1940.     The   3"-yenr  average 
was  1.4  million  bales. 

For  the  Cotton  Belt  as  a  whole,   the  proportion  of  the  dried  ginnings 
at  drier-equipped  gins  was  about   the  same  for  1938  and  1939,   or  about  60 
percent,    but  it  increased  to  6?  percent  in  1940.     The   rainfall  during  the 
harvesting  season  in  the  Southwestern  States  during  each  of  the  3  years 
1933-40  was  substantially  loss  than  that  which  prevailed  in  the   other  areas* 
As  would  be  expected,  the  relative   volume  of   the   cotton  dried  in  drier- 
equipped  gins  in  those  States  was   correspondingly  less,   being  over  two- fifths 
of  the    cotton  receipts  for  the  Southwest  as  compared  with  about   throe-fourths 
for  the  other  regions . 

The  average  proportion  of   green,   camp,    or  wet  bales  in  the   crops 
artificially  dried  by  all  the  drier-equipped  gins  increased  from  31  percent 
in  1938  to   35  percent  in  1939  and  45  percent  in  1940.     The  percentage  of  dry 
bales  conditioned  each  year  and  the  percentage  passed  through   driers  for 
cleaning  showed  only  a  slight  decrease. 


For  all  States,   the   "Vurage   drying  air  temperature  used  on  damp  or 
wet  cotton  was  192 '"  F.    in  1938,   185°'  in  1939,   and  198°  in  1940;   and  on  dry 
cotton,   153u,    147°,   and  154°  for  the   3  years  respectively.     The  percentage 
of  driers  operating  at  temperatures  above  200°  F.   in  drying  wet  cotton  was 
23  in  1938,"l9  in  1939,   and  28  in  1940,   and  those   operating  above  1?5°  en  dry 
cotton  were  20,   13,   and  20   for  1938,   1939,    and  1940,  respectively.     These 
figures  show  that  the  drier  temperature  employed  was  influenced  by  the  degree 
of  dampness  cf  tlx   cotton,  being  lower  in  1939  when  rainfall  during  the 
harvesting  season  was  less  than  that  daring  the   season  of   1940;   and  they  show 
also   that.,  although  many  ginners  operated  in  safe  temperature  ranges,   others 
exceeded  the   limit   established  for   staple   length  preservation.      Tests  have 
indicated  that  with  most   driers  the  drying-air  temperature  should  not  exceed 
160°  F.   for  the  usual  run  of  green  and  damp  cotton.     A  slightly  higher  tem- 
perature can  be  used  with  very  wet   cotton,  but  under  no   circumstances  should 
it  exceed  200°  F.     The   results  of  the   survey  brought  out  the  need  for  more 
simple  and  practical  methods  for  controlling  the  heat   for  driers. 
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Spinning  tests  on  undried  and  dried  cottons   have   shown  that  tempera- 
tures above  200°  F.    have  resulted  in  weaker  yarns ,   but  that  when  the  recon- 
mended  temperatures  were  used  in  drying,  the  grade  of  the  cotton  was  improved 
without  a  significant  loss  in  strength  of  yarn.      In  tests  of  undried  cotton 
and   cotton  dried  at   temperatures  up  to   .and  including  190°  F.,  the    dried 
cotton  produced  yams  that  were   only  1  percent  weaker  than  those  spun  from 
the  undried  cotton—  a  decrease  that  would  be  negligible    from  any  practical 
standpoint  in  the    processing   of  cotton.      The   benefits   from  drying  were  re- 
flected in  lower  waste  removed  by  the  picker  and  carding  machinery,   and  this 
difference  in  waste  removal  was  about   as  much  as   the  average  difference  in 
waste  between  Middling  and  Strict  Middling  cotton. 

The  principal   sources   of  heat   for  driers   are   steam  boilers  and  fur- 
naces.     Sixty- five  percent   of  the   driers  used  steam  boilers  and  31  percent 
used  furnaces  as   a  source   of  heat  in  1940.      There   appears,    however,  to  be  a 
tendency  toward  increased  use   of  furnaces,    the  maintenance   of  which  for  the 
3  years   of   the   study  averaged.  13  cents   per  bale  as  compared  with   16   cents 
for  boilers.      The  higher  the  drying  temperature  and  the  lower  the  ginning 
volume,    the   greater  was  the   fuel  cost.      It   ranged  from  14  cents  for  tempera- 
tures  below  loO  '  ?.   to  16   cents  for  temperatures  exceeding  190     FV,    and  from 
10  cents  for  a  ginning   volume  of  5,000  bales  to  18  cents  for  a  volume  of  less 
than  100   bales."    In  1940,   more  than  one-half  of  the  boilers  were  fired  with 
coal,   and  more  than  three-fourths   of  the  furnaces  were  heated  with   gas  flames. 

Enhancements  in  bale  value   resulting  from  improvements  in  grade  for 
wet  and  ^rj  cottons,  as  established  by  the  ginners  under  actual  operating 
conditions,   definitely  show  the  advantage   of  artificially  drying  seed  cotton. 
The  average   gain  in  value   per  bale   for  the    3  years,   as   reported  by  the   ginners, 
was  $4..50  on  green,   clamp,    or  wet   cotton  as  a  result  of  the   grade  improvements 
associated  with   drying  and  cleaning  the   cotton,    and  over  $1  on  dry  cotton  as 
a  result   of  improved  grades  brought   about  by  cleaning  the   cotton. 

For  the   3- year  period  covered  by  the   study  the  reports  show  average 
ginning  capacity  increases  of  25   percent  were  effected  on  moist  cotton  and  4 
percent  on  dry  cotton  by  handling  the  seed  cotton  througi  the  conditioning 
and  drying  units.      This  additional  one-fourth  capacity  was  accomplished  because 
of  fewer  chokages  and  breakdowns,   which  resulted  from  drying  damp  or  wet  seed 
cotton,   as  well  as  by  increased  rate   of    feed  of  the    cotton  to   the  gins. 
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END  VIEWS 


FIGrUBE  1.-  Several  designs  of  commercial  driers  now  on  the  market:  A,  Unit  ex- 
tractor-cleaner-feeder system;  B,  multiple  conveyor-distributor  drier; 
£,  vertical  tower  and  spiked-drum  cleaner-drier;  D,  ribbon-conveyor  clean- 
er-drier;  B,  paddle-wheel-drum  cleaner-drier;  P,  multiple-cylinder  axial- 
flow  air-line  drier;  and  G,  vertical  tower  drier. 
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FIGUBB  3.  -  Percentage  of  drier-equipped  gins,   by  years,   1930-40. 
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FIGURE  4.  -  Percentage  of  driers  operating  In  specified  tenperature 

ranges  and  average  drying  temperatures  used, by  years,  1938-40. 


FIGURE  5»  -  Sources  of  heati     A,  steam  boiler?  B,  oil-burning  furnace; 
C,   gas-fired  furnace;   and  D,  waste  heat  recovery  unit. 
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